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(57) Abstract 

This invention relates to new lH-Pyrrol-1-yl and lH-Indol-1- 
yl Aryl Sulphones of Formula (I) that may by useful in the medical 
therapy of retrovirus infections and in particular of HIV- 1 infections. 
The compounds reported herein may be used alone or in combination 
with other antiretroviral compounds, preferably chosen among 
reverse transcriptase inhibitors such as, for example, nucleoside 
analogues, wherein: R 1 - NO2, NH2, halogen, NHCHjZ(Z - H. 
alkyl, aryl, heteroaryl), NHCOW (W - H, alky!, aryl. heteroaryl); 
R 2 - H, halogen; R 3 - R 4 - H, NO2. NH 2 , CH 3 , halogen; R 3 - H, 
(2)-COX, (3)-COX. (X - OR, alkyl, aryl, CCI 3 , N(alkyl 2 ); R - alkyl cycloalkyl, aryl arylmethyl; (2)-CONHY (Y - H, alkyi, aryl); R« ■ 
H, halogen. N02> NH 2 . OCH3; A - H. phenyl; K - H, CHO, CH2NC5H11, CH2NC4H8NCH3. 
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1H-PYRR0L-1-YL AND 1H-IND0L-1-YL ARYL SULPHONES, PROCESSES 
FOR THEIR PREPARATION AND USE FOR THE THERAPY OF HTV-1 
INFECTIONS. 

TECHNICAL FIELD 

5 This invention relates to new lH-Pyrrol-l-yl and IH-Indol-l-yl Aryl Sulphones that 
may be usefiill in the medical therapy of retrovirus infections and in particular of HTV-1 
infections. 

BACKGROUND ART 

Viral infections represent health problems whose solution depends on the development 
10 of vaccines and/or selective antiviral drags, i.e. drugs that iuhibii ihe multiplication of 
viruses without interfering with the growth of normal cells. 

Among viral infections, the AIDS pandemic has rised widespread concern and, 
following the identification of human retroviruses as its causative agents, several targets 
susceptible of selective inhibition have been identified in the multiplication cycle of 

15 human immunodeficiency viruses (HIV). One of these targets is the reveise transcriptase 
(RT), a virus-coded enzyme that can be inhibited by two different groups of compounds. 
The first group consists of nucleoside analogues such as S'-azido-S'-deoxythymidine 
(AZT), 2\3 -dideoxyinosine (ddl), 2 , ,3 , -dideoxycytidine (ddC), 2\3-didehydro- 
Z'J'-dideoxy thymidine (D4T) which, upon activation by cellular kinases, compete with 

20 natural substrates and efficiently inhibit the reverse transcription of both HTV-1 and 
HTV-2. Compounds of this group have been described by Mitsuya et ai 9 PNAS 82, 
7096-7100, 1985; Yarchoan et al. 9 Science 245, 412-415, 1989; Mitsuya et al y PNAS 
83, 1911-1915, 1986; Lin. et aL 7 Biochem.Pharraacol. 36, 2713-2718, 1987. 
The second group comprises non-nucleoside RT inhibitors (NNRTI) such as l-[(2- 

25 hydroxy-ethoxy) methyl]-6-phenylthio)thymine (HEPT), tetrahydroimidazo-[4,5,l- 
;*]-[l-4]-benzodiazepine-2(l//)-one and thione (TTBO), 6,11-dihydro-ll- 
cyclopropyI-4-methyldipyrido-[2-3»b:2 , ,3'-e]-[l > 4]-diazepin-6-one (neviparine), 
bis-heteroaryl-piperazine (BHAP), which do not need activation by cellular enzymes, 
do not compete for the dNTP substrate site and specifically inhibit the multiplication of 

30 HTV-1 but neither of HTV-2 nor of other retro, RNA or DNA viruses. Compounds of 
this group have been described by Miyasaka et a/., J„ Med. Chem. 32, 2507-2509, 1989; 



CONFIRMATION COPY 



WO 96/33171 



PCT/EP96/01642 



2 

Pauwels et a/., Nature 343, 470-474, 1990; Merluzzi et al, Science, 250, 1411-1413, 
1990; Romero et aL, PNAS, 88, 8806-8810, 1991. 

The development of toxicity, which is a major problem with the nucleoside analogues, 
and the emergence of resistant mutants, which is of major concern with the NNRTI, are 
5 the most significant clinical limits of the above RT inhibitors. For this reason, the search 
for new antiviral compounds and the development of suitable therapeutic strategies 
aimed at reducing toxicity and preventing drug resistance is still a priority in the fight 
against AIDS. 
SUMMARY 

10 This invention relates to new compounds of general formula (I) 




wherein: 

R 1 = N0 2 , NH 2 , halogen, NHCH 2 Z (Z = H, alkyl, aryl, heteroaryl), NHCOW (W = H, 

alkyl, aryl, heteroaryl); 

R" = H, halogen; 
15 R 3 = R 4 = H, N0 2 , NH 2 , CH 3 , halogen; 

R 5 = H, (2)-COX, (3)-COX, (X = OR, alkyl, aryl, CC1 3 , ^alkyl^); R = alkyl, 

cycioalkyl, aryl, arylmethyl; (2)-CONHY (Y= H, alkyl, aryl); 

R 6 = H, halogen, N0 2 , NH 2 , OCH 3 ; 

A = H, phenyl. 
20 K = H, CHO, CH 2 NC 5 H , „ CH 2 NC 4 H 8 NCH 3 

The compounds of the invention may be usefull in the therapy of retrovirus infections, 

and in particular of HTV-1. They may be used alone or in combination with other 
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antiretroviral compounds, such as reverse transcriptase inhibitors and, in particular, 
nucleoside analogues. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figures 1 A and IB represent the behaviour of p24 antigen by various types of treatment. 
Figures 2A and 2B represent the behaviour of HTV-1 gag sequences by various types of 
treatment. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention allows to circumvent the prior art limits through the use of 
compounds of general formula (I) 




wherein: 

R 1 = N0 2 , NH 2 , halogen, NHCH 2 Z (Z = H, alkyl, aryl, heteroaryl), NHCOW (W = H, 
alkyl, aryl, heteroaryl); 
R 2 = H, halogen; 

R 3 = R 4 = H, NO* NH 2 , CH 3 , halogen; 

R 5 = H, (2)-COX, (3)-COX, (X = OR, alkyl, aryl, CC1 3 , NCalkylJ); R = alkyl, 
cycloalkyl, aryl, arylmethyi; (2)-CONHY (Y= H, alkyl, aryl); 
R 6 = H, halogen, N0 2 , NHi, OCH 3 ; 
A = H, phenyl. 

K = H, CHO, CH 2 NC 5 H n> CH 2 NC 4 H 8 NCH 3 

Compounds of formula (I) and their chemical and physical charcteristics are reported in 
tables 1 and 2, respectively. 

Compounds of general formula (I) may be prepared by the processes described below. 
Nitroaryl pyrrolyl sulfones 1-35 were synthesized by reaction of respective 
benzenesulfonyl chlorides with alkyl pyrrole-2-carboxylates and 2-acetylpyrrole in the 
presence of potassium rer/-butoxide and 18 -crown -6 (Scheme 1). 
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X = OR, alkyl, aryl. Cd 3 . CON(alkyl), ; 

R = alkyl. cycioslkyU aryl. arylmcthyl. 

Y = R, alkyl, aryl; 

Z = H, alkyl. aryl. heltxoalkyl; 

W = R alkyl, aryl, hctaoaryl; 

K = CHO,CH 1 OH. 
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Nitroaryl indolyl sulfones 79-83 were obtained by phase transfer-reaction of respective 
benzenesulfonyl chlorides with indole or ethyl indole-2-carboxylate in the presence of 
/i-tetrabutylammonium hydrogen sulfate in benzene - aqueous 50% potassium 
hydroxide medium (Scheme 2). 

Scheme 2 




X = H, CX N02, OCH», NH,; 

Y = H. COOR. CONHj, CONHR, COR; 

R = H. aikyi, aryl. arylmethyl. 
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Displacement of trichloromethyl group of l-(2-nitrobenzenesulfonyl)-2- 
trichloroacetyl-lH-pyrrole by amines afforded the corresponding amides 62-66. 
Iron powder reduction of nitro derivatives in glacial acetic acid by heating at 60*C for 2 
h furnished the related anilines 36-61, 67-71 and 84-88. 
5 Reaction of ethyl l-(2-amino-5-chlorobenzenesulfonyl)-lH-pyrrole-2-carboxylate 
with formaldehyde in the presence of sodium cyanoborohydride in methanol- 
hydrochloric acid afforded the required N-methyl derivative 76. In a similar way were 
prepared the N-alkyl derivatives 75, 77 and 78. 

Amides 72-74 were obtained by refluxing l-(2-amino-5-chlorobenzenesulfonyl)-lH- 
10 pyrrole-2-carboxyIaie with acyi chlorides in pyridine (73 and 74) or by treating with 
aceto formic anhydride (72). 

The processes for the preparation of the compounds according to the present invention 
are illustrated by the following examples. 
Example 1 

1 5 Condensation of arylsulfony I chlorides with lff-pyrrole-2-carboxy lie esters and 2- 
acetylpyrrole. Methyl l-(2-NitrobenzenesulfonyI)-LFT-pyrrole-2-carboxylate. 

A solution of 2-methoxycarbonyl-l//-pyrTole (12.50 g, 0.10 mol) in dry THF (210 mL) 
was added dropwise to a well-stirred mixture of potassium rerr-butoxide (13.46 g, 0.10 
mol) and 18-crown-6 (2.83 g, 0.01 mol) in the same solvent (210 mL). After 15 min the 

20 suspension was cooled on an ice-bath and then treated by dropping with a solution of 2- 
nitrobenzenesulfonyl chloride (22.16, 0.10 mol) in dry THF (210 mL). Stirring was 
continued at room temperature for 3.5 h, then the mixture was concentrated to a small 
volume and the residue was shaken between ethyl acetate and water. The organic layer 
was separated, washed with brine and dried. Removal of the solvent furnished the crude 

25 product which was purified by chromatography on alumina (chloroform). Yield 58%, mp 
143*C (toluene/cyclohezane). iH-NMR (DMSO-d6): 6 3.61 (s, 3H), 6.56 (t, 1H), 7.26 
(m, 1H), 7.75-8.05 (m. 4H), 8.16 ppm (dd, 1H). IR: v 1720 cm" 1 (CO). Anal. 
C12H10N2O6S (310.28) C, H, N, S. 
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Example 2 

Condensation of benzenesulfonyl chlorides with indole and ethyl 2- 
indolecarboxyiate. l-(2-NitrobenzenesuIfonyl)-li/-indole. 

50% KOH (20 mL) was dropped while stirring into a solution of indole (2.34 g, 0.02 
mol) and /t-tetrabutylammonium hydrogen sulfate (0.68 g, 0.002 mol) in benzene (40 
mL). After 5 min a solution of 2-nitrobenzenesulfonyl chloride (4.43 g, 0.02 mol) in 
benzene (20 mL) was added dropwise. Reaction was stirred at room temperature for 1 h. 
Every 20 min was added 2-nitrobenzenesulfbnyl chloride (221 g, 0.01 mol) in the same 
solvent (10 mL). The mixture was diluted with water and the organic layer separated, 
washed with brine and dried. Removal of the solvent gave the crude product which was 
purified by passing through an alumina column (chioroform). Yield 93%, mp 98-100 # C 
(toluene/cyclohexane). iH-NMR (CDCI3): 6 6.74 (d, 1H), 7.22-7.38 (m t 2H), 7.54- 
7.78 (m, 6 H), 7.85 ppm (m, 1H). Anal. C14H10N2O4S (302.30) C, H, N, S. 
Example 3 

Reduction of nitro group into amino. l-(2-Amino-4-chlorobenzenesulfonyl)-l/f- 
pyrrole. 

Iron powder (5.2 g) was added over a period of 15 min to a stirred solution of l-(2- 
nitro-4-chlorobenzenesulfonyl)-lH-pynole (5.00 g, 0.017 mol) in glacial acetic acid 
(50 mL) while heating at 60*C, then the mixture was maintained at 60 # C for 2 h. After 
evaporation of the solvent, the residue was shaken between ethyl acetate and water. 
Organic extracts were separated, washed with brine and dried. The residue was purified 
on alumina column (chloroform). Yield 83%, mp 167-168*C (toluene/ligroin). l H- 
NMR (DMSO-d6): 6 631 (t, 2H), 6.58-6.65 (m, 3H), 6.88 (d, 1H)> 7.38 (t, 2H), 7.65 

ppm (d, 1H). IR: v 3380, 3480 cm" 1 (NH2). Anal. C10H9CIN2O2S (256.71) Q H, N, 
cu S. 

Example 4 

Alkylation of arainosters. l-(2-MethyIaminobenzenesulfonyl)-l/f-pyrrole. 

NaBH3CN (0.32 g, 0.005 mol) Was carefully added into a mixture of l-(2- 
aminobenzenesulfonyl)-lH-pynole (1.00 g, 0.0045 mol), 37% aqueous formaldehyde 
(0.4 mL), 6N HQ / CH3OH 1:1 (0.74 mL), methanol (18 mL), then reaction was stirred 
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at room temperature for 36 h. After concentration to a small volume the mixture was 
extracted with chloroform, washed with 5% NaHC03, then with brine and dried. 
Removal of the solvent furnished a residue which was purified on alumina column 

(dichloromethane/petroleum ether 1:1). Yield 45%, mp 134*C Qigroin). ^H-NMR 
5 (CDC13): 6 2.87 (d, 3H), 6.15-6.35 (m, 3H), 6.67 (m, 2H% 7.15 (t, 2H), 7.40 (m, 1H), 

7.72 ppm (dd, 1H). IR: v 3440 cm" 1 (NH). Anal. C11H12N2O2S (236.28) C, H, N, S. 
Example 5 

Acylation of aminosters. Example. Ethyl l-(2-Acetamido-5-chloro- 
benzenesulfonyl)-l/T-pynro!e-2--carboxylate. 

10 Acetyl chloride (1.17 g, 0.0148 mol) was dropped into an ice cooled solution of l-(2- 
amino-5-chlorobenzenesulfonyl)-lH-pynole-2-carboxylate (1.00 g, 0.003 mol) in dry 
pyridine (10 mL), the reaction was refluxed overnight. After cooling mixture was poured 
on crushed ice, made acid with 12N HC1 and shaken with ethyl acetate. Organic layer 
was separated, washed with brine and dried. After evaporation of the solvent, the crude 

15 product was purified on silica gel column (chloroform). Yield 84%, mp 119-121*C 
(cyclohexane). *H-NMR (CDCI3): 6 1.26 (t, 3H), 2.23 (s, 3H), 4.18 (q, 2H), 6.36 (t, 
1H), 7.09 (m, 1H), 7.43-7.55 (m, 2H), 7.71 (m, 1H), 8.42 (d, 1H), 9.47 ppm (br s, 1H). 
IR: v 1650, 1720 (CO), 3250 cm" 1 (NH). Anal. C15H15CIN2O5S (370.80) C, H, N, CI, 
S. 

20 BIOLOGICAL ACTIVITY 

In order to describe the usefulness of compounds of formula (I) for the treatment of 
infections caused by retroviruses, herein will be presented the results of experiments 
aimed at evaluating: 

• potency, selectivity, spectrum and mode of anti-HTV activity; 
25 * cytotoxicity for normal human cells; 

• efficacy in suppressing the HTV-1 infection in long-term cultures. 

Compounds were solubilized in DMSO at an initial concentration of 100 raM and then 
were serially diluted in RPMI 1640. 

The following cell lines were used in cytotoxicity and antiviral assays: C8166 and MT- 
30 4. human CD4* T-cell lines purchased from the American Type Culture Collection 
(ATCC). Cells were grown in RPMI-1640 medium supplemented with 10% FCS, 100 
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units/mL penicillin and 100 ftgfmL streptomycin. The cultures were incubated at 37 # C 
in a humidified, 5% C0 2 atmosphere. The absence of mycoplasma contamination was 
checked periodically by the Hoechst staining method. 

Human immunodeficiency viruses type-1 (HTV-1, III B strain) and type 2 (HTV-2, 
5 CBL-20 and ROD strains) were obtained from the supernatant of persistently infected 
H9/III B and CEM cells, respectively. Additional laboratory strains (MN, RF and 105/F t 
the latter an AZT-resistant strain) and a clinical isolate (CAMAS) were used. The HTV 
stock solutions were titrated in C8166 cells and kept at -80 *C until use. 
Anti-HIV activity , spectrum and mode of action. 
10 The activity of compounds against the HIV-1 multiplication in acutely infected cells 
was based on inhibition of the virus-induced cytopathogenicity (CPE) in MT-4 ceils. 
Brielfly, 50 fiL of culture medium additioned of 10% FCS and containing lxlO 4 MT-4 
cells were added to each well of flat bottomed microtitre trays containing 50 fjL of 
medium without or with serial concentrations of the test compounds. 20 /fL of a viral 
15 suspension were then added to give 100 CCID 50 /welI. After 4 days incubation at 37 *C, 
the number of viable MT-4 cells was determined by the 3-(4,5-dimethylthiazol-2-yl)- 
2^-diphenyl-tetrazolium bromide (MTT) method (Pauwels R. et al. f J. Virol. Meth. 20, 
309-321, 1988). Alternatively, cell-free culture supernatants were assayed by the HTV- 
1 p24 antigen enzyme-linked immunosorbent assay (ELISA, Abbott). Cytotoxicity of 

20 

compounds was evaluated in parallel with their antiviral activity and was based on the 
viability of mock-infected cells, as monitored by the MTT method. As shown in Table 
3, representative compounds of the invention were found non-cytotoxic for MT-4 cells 
at concentrations higher than 100 fjM (see CQo column). Many of them were active 
against the HIV-1 multiplication at concentrations ranging from 1 to 20 pM (see EQo 
25 column), whereas five compounds turned out highly potent showing EC 50 in the 
submicromolar range. 

In order to determine whether these compounds were targeted at the RT, they were tested 
against the HIV-1 recombinant reverse transcriptase (rRT). Assays were performed at 37* 
for 30 min. in a 50 fiL reaction mixture containing 50 mM Tris-HCl (pH 7.8), 1 mM 
30 dithiothreitol, 80 mM KC1, 6 mM Mgd* 0.1 mg/mL BSA, 10 mM [^-dTTP (1 CiAnmol), 
0.05 ODao units/mL of Poly(rA)-oligo(dT)i 0 and 1.6xl0" 3 units of enzyme (a unit was 
defined as the amount of enzyme necessary to incorporate 1 nmol of ["^Hj-dTMP into the 
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Poly(rA)-oligo(dT)j 0 template in 1 min. at 3T). 40 fiL aliquots were spotted on glass fiber 
filters (Whatman GF/A) and processed for determination of trichloroacetic acid-insoluble 
radioactivity. With the exception of 72, 73 and 74 (Table 3), all compounds resulted 
inhibitory to the rRT at concentrations (see IQo column) comparable to those active in cell 
culture-based assays. This confirmed that compounds of formula (I) with R 1 = NH2/NO2 
interfere with the HIV-1 multiplication by inhibiting the RT activity. 



Table 3. Cytotoxicity and anti-HTV-1 activity of compounds of general formula (I). 



Compd 1 


'CC50 




c ICj„*SD 


•si 


1 


>300 


5.0 


73 


>60 


2 


>300 


15 


22 


>20 


36 


>300 


22 


19.5 


>14 


37 


>300 


9.9 


8.0 


>30 


41 


>300 


0.18 


0.45* 0.09 


>1666 


42 


>300 


0.08 


0.40* 0.05 


>3750 


43 


110 


0.22 


0.40* 0.14 


500 


44 


>300 


0.14 


0.27*0.10 


>2140 


45 


100 


0.40 


0.90* 0.12 


250 


72 


>300 


1 


>20 


>300 


73 


>300 


1 


>20 


>300 


74 


>300 


1 


>20 


>300 


Nevirapinc 


>300 


03 


0.60 


>1000 


AZT 


>20 


0.01 




>2000 



•Compound dose (jiM) required to reduce the viability of mock-infected MT-4 cells by 50%, as 
determined by the MTT method. 

b Compound dose (^iM) required to achieve 50% protection of MT-4 cells from the HIV-induced 
cytopathicity, as determined by the MTT method. Data represent mean values for three separate 
experiments. Variation among triplicate samples was less than 12%. 

c Compound dose (*iM) required to inhibit the HIV-1 rRT activity by 50% + standard deviation. 
Selectivity index: CC^EC*) ratio. 
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The anti-HTV activity of compounds 41, 42 and 72 was evaluated also against additional 
HTV-1 laboratory strains (MN, RF), an highly AZT-resistant strain (105/F), a clinical 
isolate (CAMAS) and two HIV-2 strains (CBL 20, ROD), All the HTV-1 strains resulted 
sensitive (Table 4), whereas the HTV-2 strains were both unsusceptible to inhibition by 
compounds of formula (I). 



Tabic 4. Activity of compounds 41, 42 and 72 against different HIV strains 





a EC» 


Compd 






HIV-1 




"HIV-2 






C NM 


e RF 


e 105/F 


"CAMAS 


CBL 20 


ROD 


41 


0.22 


0.24 


0.09 




>1G0 


>100 


42 


0.03 


0.09 


0.08 


0.08 


>100 


>100 


72 


0.9 


1.4 


0.8 


1.0 


>100 


>100 


AZT 


0.01 


0.007 


>L5 


0.007 


0.01 


0.02 



*Data represent mean values for two separate experiments. Variation among duplicate samples 
was less than 15%. 



b Cbmpound dose (jaM) required to achieve 50% protection of C8166 cells from the HIV-2- 
induced cytopathiriry. 

'Compound dose {jM) required to reduce the number of syncytia by 50%. Untreated cultures 
contained 80syncyria/field. 

d Compound dose (uM) required to reduce p24 levels by 50%. 

The activity of compounds 41, 42 and 72 was evaluated in cultures infected at different 
multiplicities by measuring p24 antigen levels. Nevirapine, AZT ddl and ddC were used 
as reference drugs. Interestingly, the compounds of the invention were inhibitory to 
HTV-l also in cells acutely infected at high multiplicities of infection (ra.o.i.). In this 
respect they behaved similarly to nevirapine and AZT, but differently from ddl and ddC 
In fact, at m.oa. > 1.0 the later were unable to prevent the viral breakthrough even when 
used at high concentrations. 
Cytotoxicity for normal human cells. 

In order to get more insights into the cytotoxic potential of compounds of formula (I), 41, 
42 and 72 were tested in vitro against peripheral blood lymphocytes (PBL) from HTV- 
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negative donors and bone marrow granulocyte/monocyte (CFU-GM) precursors from 
healthy individuals. AZT was used as reference drug. PBL and CFU-GM were obtained 
by separation on Fycoll-Hypaque gradients. After extensive washings, cells were 
resuspended (IxlO 6 cells/mL) in RPMI-1640 with 10% FCS and incubated overnight to 
5 allow adhesion of the macrophages to the plastic. 



Table 5. Activity of compounds 41, 42 and 72 in cultures infected with HIV-1 at different 
multiplicities of infection. 



Compd 1 




"ECso 






m.o.i. 0.01 


m.o.i. 0.1 


m.o.i. 1.0 


- ! 

42 


0,18 


0.4 


1 1 


0.08 


0.3 


0.9 


72 


0.9 


1.9 


4.7 


Neviiapine 


0.1 


0.2 


0.7 


AZT 


0.008 


0.02 


0.09 


ddl 


5.2 


15 


>20 


ddC 


1.2 


3.7 


>10 



"Compound dose (|iM) required to reduce the level of p24 antigen by 50% at day 4 post infection. 
Data represent mean values for two separate experiments. Variation among duplicate samples 
was less than 15%. 



Cytotoxicity of compounds for activated PBL was evaluated by resuspending non- 
adherent cells at IxlO 6 cells/mL in growth medium and stimulating with PHA (2.5 
j/g/mL) for 24 hrs before dilution to 1x10 s cells/mL in medium containing PHA (25 
jig/mL), IL-2 (50 U/mL) and various concentrations of the test compounds. Viable cell 

10 numbers were determined six days later. Under these conditions, untreated PBL were 
able to undergo exponential growth for up to four cell cycles, as determined by viable 
cell counts. For cytotoxicity evaluations in resting PBU non-adherent cells were 
resuspended at high density (IxlO 6 cells/mL) and were treated for 3 days with the test 
compounds. Then, the cells were extensively washed to remove the inhibitors and were 

15 stimulated with PHA for 24 hrs before being diluted to IxlO 5 ceUs/mL in medium 
containing PHA and IL-2. Cell viability was determined after incubation at 37*C for six 
days. CFU/GM (2xl0 5 /mL) were resuspended in Iscove medium containing 0.3% agar 
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and growth factors from the supernatant of 5637 cells. After ten days at 37*C, colonies 
(of about 40 cells) were scored under the light microscope. 
Table 6. Cytotoxicity of compound 41, 42 and 72 for human cells. 



Compd 


"CQo 




TBLpha 




"CFU-GM 


41 


>10O 


>100 


>100 


42 


>10O 


>100 


>100 


72 


>10O 


>100 


>100 


AZT 


*23 


>100 


'2.4 



'Compound dose (jiM) required to reduce cell growth (PBL) or colony formation (CFU-GM) 
by 50%. 



^HA-stimulated were resuspended in IL2-containing medium in the presence of the drugs. 
C PBL were treated with the test drugs for 3 days and then were stimulated with PHA and 
allowed to grow in drug-free medium. 

d CFU-GM, colony forming units of bone marrow hematopoietic progenitors of granulocytes / 
macrophages. 

* Data represent mean values for two separate experiments. Variation among duplicate samples 
was less than 14%. 

As shown in Table 6, 41, 42 and 72 proved non-cytotoxic (CC 50 > 100 jiM) for both 
PHA-stimulated and resting PBL* whereas AZT resulted cytotoxic for activated PBL 
Moreover, when the cytotoxicity of each compound for myeloid precursor cells was 
evaluated, compounds of formula (I) resulted non-cytotoxic, whereas AZT showed a 
CC 50 of 2.4 ^M. 

Efficacy in suppressing the HTV-1 infection. 

The long-term anti-HTV-1 activity of compound 42 and AZT, alone and in combination, 
was evaluated in cultures of MT-4 cells and was based on both evaluation of p24 
antigen levels and protection from the HTV-l-induced CPE, as monitored by the Elisa 
test and the MTT method, respectively. Briefly, IxlO 6 MT-4 cells were infected with 
lxlO 6 CCID 50 (1 CdDjo = 25 -250 infectious virions) at 20 *C for 1 hr, washed three 
times, resuspended at 2x10 s cells/mL as such (m.o.i. > 1) or after dilution 1:10 (m.o.i. = 
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0.1) or 1:100 (ra.o.i. = 0.01) with medium containing 2x10 s uninfected cells/mL. 1x10* 
cells/well were seeded in 96 multiwell plates and grown at 3TC in a humidified 5% C0 2 
atmosphere in the absence or presence of the drugs, alone or in combination. 4 days later, 
the whole sample (0.1 mL) was resuspended in 0.9 mL of fresh medium containing the 
given drug concentrations and seeded in 24 multiwell plates. After 4 more days, the 
whole culture (1.0 mL) was resuspended in 9 mL of fresh medium (containing the given 
drug concentrations) in a 25-cm 2 flask. Starting at day 12, only one-tenth (in 25-cm 
flasks) or one hundreth (in 24 multiwell plates) of each culture was further transplanted. 
It is worth noting that the above procedure, while settling conditions suitable for 
continuous exponential growth of the cultures, on the other hand allowed to keep all the 
cells which were originally infected (or the vims produced by them) up to day 12 post 
infection (p.i.). 

When used alone at 10 jiM, 42 delayed up to day 12 the rise of p24 antigen (Fig. 1 A) and 
the development of the vims-induced CPE (Fig. IB). Under the same conditions, AZT 
2.5 fM reduced to very low (although still detectable) levels the p24 antigen, prevented 
the virus-induced CPE and allowed exponential growth of the culture up to day 32 post 
infection (p.i.). However, when AZT was removed, the HT/-1 multiplication resumed 
within few days, as evidenced by the rise of p24 levels, production of infectious vims 
(1.2xl0 6 CCID 50 /mL) and cell death. In the experiment of Fig. 1 removal of AZT was 
carried out 20 days p.i., but analogous results were obtained when AZT was removed as 
early as 4 days p.i. and as late as 28 days p.i.. 

On the contrary, when the cells were treated with compound 42, 10 jiM, in combination 
with AZT, 2.5 *jlM (Fig.l), total lack of both p24 antigen and HIV-l-induced CPE was 
observed for as long as 32 days. Interestingly, when HIV- 1 -infected cultures that had 
been treated with the above combination for 4 days were further transplanted in drug- 
free medium, no signs of resumption of viral multiplication became evident up to day 32 
p.L 

PCR analyses of the experiment in Fig. 1 were in agreement with the above observations. 
The HIV-1 DNA was checked (as described by Bagnarelli et al % J. Med. Virol. 34, 89- 
95. 1991; Menzo et a/., J. Clinical Microbiol. 30, 1752-1757, 1992) by using the set of 
primers SK38 and SK39, which amplify an internal, highly conserved fragment (115 bp) 
of the gag gene. The reaction mixture was subjected to 35 cycles of denaturation at 93*C 
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for 15 seconds, annealing at 60 *C for 15 seconds, extension at 72 # C for 30 seconds. The 
extension step of the last cycle was 10 minutes longer to ensure full completion of the 
newly synthesized strains. Amplified products were analyzed by electrophoresis on low 
melting point agarose gel and visualized by ethidium bromide staining. 
As shown in Fig.2A, the treatment with AZT 25 fM was unable to prevent the synthesis 
of HTV-1 gag sequences, that could be evidenced from day 4 through day 32, no matter 
whether p24 antigen was barely detectable and infectious virus was absent. By contrast, 
the cultures treated with the 42-AZT combination remained free of gag DNA sequences 
starting from day 8 on. The same was true for the samples from which the drugs were 
removed by day 4 p.i. (Fig.2B). 

Due to their characteristics, the compounds according to the ' present invention find a 
useful use in the therapy of retrovirus infections, used both alone or in combination with 
other antiretroviral compounds. 

Therefore the present invention refers also to pharmaceutical compositions containing as 
active substance a compound having formula (1) as well as to a therapeutic method for 
treating the retrovirus infections. 

Said pharmaceutical compositions are characterized by containing as active substance a 
pharmacologically effective amount of a substance of formula (I) in mixture with 
pharmacologically acceptable diluents and excipients. 

Said therapeutic method consists in administering by oral route a dose of 10 mg per day 
and per Kg. of body weight of a compound of formula (I). 
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TmMe 2. Chemical and Physical Data of Derivatives 1-8C (pap 1). 
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310.28 


2 


32431 


3 


313.75 


4 


29730 


5 


294.28 


§ 


344.72 


7 


358.75 


a 
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393.20 




344.72 


1 A 
1 V 


358.75 




372.78 


12 


372.78 


13 


370.76 


1 4 


420.82 


15 


429.87 


16 


33833 


17 


344.72 


18 


358.75 


19 


38&80 


20 


386.80 


2 1 


386.80 


22 


393.19 


23 


406.80 


24 


398.82 


25 


412.84 


26 


368.75 


27 


384.79 


28 


358.75 


29 


358.75 


30 


328.72 


31 


328.72 


32 


390.77 


33 


386.76 


34 


455.91 


J 5 


470.92 


J6 


280.29 


37 


29432 


38 


314.74 


39 


328.77 


40 


363.21 
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314.74 


42 


328.44 


43 


342£0 


44 


34Z80 


45 


340.78 


44 


390.84 


4 7 


399.89 


j4 ft 


30835 


4 y 


314.74 


50 


328.77 


51 


356.82 


52 


356.82 


53 


356.82 


5 ^ 


363.21 


55 
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56 


368.83 


57 
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58 


338.76 
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328.77 
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328.77 


62 
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Mol. Wright Ctvsl Solvent 



MP. °C 



tduenf/cydobcxane 

bexxzaxz/cydefcxane 

ligroin 

ligroin 

tolueot/cydohexane 

tduene/cydohexane 

toluene/cydohexBDe 

cydohexane 

toluene/cydohexane 

tdueae/cydohcxane 

cydohexane 

cydohexane 

cydohexane 

tolueoe/cydohexane 

ligroin 

UitieDe/cydohexanc 
tduezK/cydohexaoe 
cydobexaoe 

cydobexase 

toliicnc/cydohexane 

tduene/cydohexane 

tolueoe/cydobexaoe 

cydohexane 

cydohexane 

toJtiene/cydohexane 

cydohexaoe 

Uducoe/cydobcxane 

tolucoc/cydohexane 
toluene/cydcAexane 
taiucoc/cydobexane 
tduene/cydohexane 
ligroin 

toloeoe/cydohexane 
tolocne/cydohexane 
aqueous cthanoi 

tdtne/cyciohexane 
ligroin 

tduene/c^ohexane 

toloene/Ugroin 

tduene/cydohexane 

cydohexsoe 

tduene/cydohexane 

cyciohexane 

tduenc/cydohexanc 

hgroin 

tdueoe/cydohexane 
tdneae/cydohexaDe 
tducne/ligroin 
cydohecane 

cydohexsnc 

cydohexane 

tdueoe/cydohcxaoe 

tduenc/cyciohexane 

tduenc/c^ohexaae 

toloxne/cydohexane 

tduency cydohexane 

cydohexane 

cydohexane 

tduene/cydohexane 

cthanoi 



143 

120- 122 
78-80 
61-62 

148- 149 

149- 150 
124-125 
115 

128-129 

121- 122 
96-99 
132-133 

123- 124 
149*147 
6546 
99 

159-161 

120-121 

6849 

98-99 

119-120 

135-136 

170-171 

98 

124- 125 
156-157 
104-1Q5 
151-153 
oil 

185 

131- 132 
158-159 
191-192 
117-119 
116-118 
119-120 
95-97 
IB- 114 
109 

132- 133 
156-159 
143-145 
6546 
127 

77 

92-93 
8041 
117 
157 

110-111 
102 
90-92 
118 

147-148 

125-126 

122-123 

156-157 

103-105 

92-93 

103-1O* 

120 

216-217 
195-196 
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Table 2. Chemical and Physical Data of Derivative* 1-82 (pap 2)* 



64 


357.77 


talueDe/cydohexane 


170-172 


65 


358*2 


cydohrxnnfp 


113-114 


64 


433*6 


tolueo^cydohejcazie 


139-141 


67 


265.29 


cthanol 


133-134 


68 


299.73 




173-175 


69 


327.62 




158-160 


70 


355*4 


tohxoe/cydohcxazic 


142-145 


71 


403*8 


tdiKoe/cyciQhcJianc 


134-136 


72 


356.78 


tdixne/cydabexanc 


109-111 


73 


370*0 


cydohcxane 


119-121 


74 


442*7 




89-90 


75 


23638 


ligroin 


134 


74 


34Z79 


cydohcxane 


119-120 


77 


356*2 


ligroin 
ligroin 


128-129 


78 


384*7 


98-99 


79 


30230 


tduene/cydahexane 


98-100 


80 


336.74 


tduene/cydohcxane 


134 


81 


336.74 


tduendcyctohexane 


110-111 


82 


408*! 




157458 


83 


336.74 


tduenc/cydohexane 


134-134 


84 


27232 


tcluenc/cydofacxaac 


115-116 


85 


306.76 


toiueae/cydobejume 


143-145 


86 


306.76 


tdueae/cydabexaae 


106-107 


87 


378*3 




77-78 


88 


306.76 


toluenc/cyddbejcane 


117-118 
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CLAIMS 

1. Compounds having general formula (I) 




a) 



2 wherein: 

3 R 1 = N0 2 , NH 2 , halogen, NHCH 2 Z (Z = H, alkyl, aryl, heteroaryl), NHCOW (W = H, 

4 alkyl, aryl, heteroaryl); 

5 R* = H. halogen; 

6 R 3 = R 4 = H,N0 2 ,NH 2 ,CH3, halogen; 

7 R 5 = H, (2)COX, (3)-COX, (X = OR, alkyl, aryl, CC1 3 , NCalkyl,)); R = alkyl, cycloalkyl, 

8 aryl, arylmethyl; (2)-CONHY (Y= H, alkyl, aryl); 

9 R 6 = H, halogen, N0 2 ,NH 2 ,OCH 3 ; 

10 A = H, phenyl. 

11 K = H, CHO, CH 2 NC 5 H n , CH 2 NC 4 H g NCH 3 

1 Compounds according to claim 1, wherein: R 1 = NH 2 ; R 2 = H; R 3 = CI; R 4 = H; R s = 

2 (2)COX with X = OCH 3 and A = H 

1 3. Compounds according to claim 1, wherein: R 1 = NH 2 ; R 2 = H; R 3 = CI; R 4 = H; R 5 = 

2 (2)COX with X = OQH5 and A = H 

1 4. Compounds according to claim 1, wherein: R 1 = NHCHO; R 2 = H; R 3 = CI; R 4 = H; 

2 R 5 = (2)COX with X = OC,H 5 and A = H 

1 5. Process for the preparation of compounds having general formula (I) according to 

2 claim 1, characterized by the steps of the following scheme (1). 
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Scheme 1 
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Z-CHO.NaCNBHj 
HQ -CHjOH 



CH,Z 
I 



Hal-COW 
cr(WOQ,0 



0 o 

61-66 



W 



cox 



r 

NH 
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X = OR. alkyl. aryl. CO, . CON(alkyl)j ; 

R = alkyl. cye/oolkyl. aryl. aryimethyl; 

Y = H. alkyl. aryl; 

Z = H. alkyl. aryl. hetexoalkyl; 

W = H. alkyl. aryl. heteioaryl; 

K = CHO.CHjOH. 
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6. Process for the preparation of compounds having general formula (I), characterized by 
the steps of the following steps (2). 



Scheme 2 




Y = H. COOR, CONH 2 . CONHR, COR; 
R = H. alkyl, aryl, arylmcthyl. 
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1 7. Pharmaceutical composition usefull in the medical therapy of retrovirus infections 

2 characterized by containing as active substance a pharmacologically effective amount of 

3 a substance according to claim 1 in mixture with pharmacologically acceptable diluents 

4 and excipients. 

x 8. Therapeutic method for the medical treatment of retrovirus infections consisting of 

2 administering by oral route a dose of 10 mg per day and per Kg. of body weight of a 

3 compound according to claim L 
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(54) Vorfohron zur Morstollung von Nsubstltulorton 3-Amlnopyrrolen 



(55) Antikonvulsivum; Anolgotikum; Arzneimittol; 
ZNS-Wirksomkoit; 3 Aminopyrrolo; Horstollung; 
Cyclisierung; Trimothiniumsolzo; Ausgangsstoffo 
(57) Dio Erfindung botrifft ein Vorfohron zur Horstollung von 
N-substituierton 3 Aminopyrrolon dor ollgomoinon Formol I, 
dio groBtentoils ne. sind und bishor in diosor Stoffklosso 
unbekannto pharmukologischo Eigonschofton, 
insbosondere ontikonvulsive beziehungswoise analgotischo 
Wirkung, bositzen. Dio Erfindung vorfolgt dos Zioi, 
groBtontoils neuo Nsubstihiierto 3*Aminopyrrole # 
insbosondoro seiche mit in diosor Stof fklasse bishor 
unbekannton ontikonvulsivon odor anolgotischen 
Eigonschofton zu ontwickotn. Erfindun'jsgomaR wordon 
Nsubstituiorle 3-Aminopyrrolo dor ollgomoinon Formol I 
durch Cyclisierung von Trimothiniumsalzon orhalten. Dio 
Vorbindungen besitzon ausgosprochono antikonvulsivo und 
ouch analgotischo Wirkung. Formol I 



NR 3 R 4 




ISSN 0433 6161 



6 Seiton 
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PatentansprOcho: 



1 . Vorfahren zur Horstollung von N-substltulerton S-Amlnopyrrolon dor allgomoinon Formol I, 




R 3 R 4 



in dor 

R 1 fQr Wossorstof f, ein unsubstituiortos odor substitulortes Alky!, oin unsubstitulortes oder 
subctituiortos Cycloolkyl, Aralkyl, olnen unsubstituiorton oder substituiorton Aryl- odor Hetarylrost, 
ein Acyl, Alkoxycarbonyl, oin N un-, N-mono- odor N # N-disubstitulortes Aminocorbonyl odor ein 
Aminothlocarbonyl, 

R 2 fur Wasserstotf, Formyl, Acyl, Oxycarbonyl, Alkoxycorbonyl, Aryloxycarbonyl, oin N-un-, N- 
mono odor N,N-disubstituiortos Aminocorbonyl odor Aminothiocarhonyl, oinon unsubstituiorton 
odor substituiorton Aryl- oder Hotorylrost, olne Cyano- odor Nitrogruppo, 
R 3 fOr Wasserstoff, subF'ituiortes odor unsubstituiortos Alkyl, Cycloolkyl, Aralkyl, oinon 
unsubstituier-ton oder si. tuierten Aryl- odor Hotarrylrost 

R 4 glolch odor verschlodon von R 3 fur substitulortos odor unsubstituiortos Alkyl, Cycloalkyl, Aralkyl, 
oinon unsubstituiorton odor substituiorton Aryl- odor Hotarylrest odor R 3 und R 4 zusammen fur eino 
Alkylbrucko, dio auch Sauerstoff, Schwofol odor Stickstoff als Ringatomo onthalton kann, 
R 5 fur einen unsubstituiorton oder substituiorton Aryl- oder Hotarylrest 

oder R* und R 6 zusammen fur eino Alkylbriicke und R 6 fur Wassorstoff, einen Alkyl odor Arylrest odor 
ein Halogen stoht, dadurch gekennzelchnet, dnll oin Enamin dor allgemeinon Formel II, 



mit dor fur R 3 und R 4 boziehungsweiso R 3 /R 4 erkiarten Bedeutung und in der Y 3 und Y 4 gleich oder 
verschieden Abgangsgruppon, wio beispiolswoiso Chlor, Aniihogruppen, Alkylmercapto-, Trifloxy- 
oder Alkoxygruppen, und Y" oin Saurerestanion, boispielsweiso ein Halogenid, ein Sulfonat, ein 
Sulfat oder ein Triflat, darstollen, und gegebenenfalls mit einer Base umgesetzt wird. 
2. Verfahren nach Anspruch 1, dadurch gekennzelchnet, dafi als Base beispielsweise ein Amin, ein 
Alkali- oder Erdalkalihydroxid oder -hydrid, ein Alkalicarbonat oder ein Metallamid verwendet wird. 



Anwendungsgeblet dor Erllnduno 

Die Erfindung betriffl ein Verfahren zur Heratellung von N-substiluierten 3-Aminopyrrolen. Die Er findung ist in dor 
pharmazeuttschen und chomischen Industrio sowio in der Humonmodizin oinsotzbar. 



Charakterlstlk des bekonnten Stnndes der Tochnlk 

Eino ontikonvulsivo Wirkung an 3-Aminopyrrolen ist bisher nicht bokannL Es isl beschriobon, doB 3-Aminopyrrole, dio in 
4-Stellung Aminocarbonyl- (DE 2605419) odor Carbonylgruppcn (US 4 198502) tregon ats ZNS wirksamo Subslanzen oingestuft 
wurdon. Diese Wirkung ist konkrot als sedierond und onalgctisch benennt abor durch keinerloi Testergobnisso bologt. Dio 



Synthase dioser Verbindungon er folgte durch Modif iziorung von Aminopyrrolderivaton, dio ihrersoits aus a-Aminonitrilen und 
p DicarbonylverbindungengewonnenwurdenlDE 2605419, DE 2439284,DE 2462987.DE 2462966, DE 2462963,08 1492663, 




mit der fur R\ R 2 , R 5 und R fl beziohungswolse R 5 /R e erkiarten Bodeutung 
mit einem Iminiumsalz der allgemoinon Formel III 



Y 3 -C=N + R 3 R 4 Y" 
Y 4 



III 
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US 4 1 98502). Sochi Vortroter von 3Morphollno-4*arylpyr r olcarboniBureealern mlt oinem •tark olrigogronzten 
SubatituentonmuMer slnddurch Cyclltlerung von 3.Alkoxycaibonylmothylamlno-2-oryllhlo8CfylsfiufomorphoUdon horgo&toltt 
wordon (A.Knolt, J.llobschor : Khlm. Gotorotsikl. Soodln. 1985, 028). Obor olno phormokologlscho Wirkung dorortlgor 
Voiblndungon 1st bishor nichta bokannt. 3-Amlno-4-eiylpyrrole, doron Amlnogruppe Jodoch unsubstltulort 1st, wurdon durcli 
Roduklion zugohdrlgor 3-Nitropyrrolo gowonnon (J. M.Toddor, B.Wobster: J. Chom. Soc. I960, 3270). 

3Ammo*2,4diphonylpYrrol ontstoht bol dor Kondonsotion von Phonocylomln mil slch solbst (S.Gobriol: Bor. dtsch. Chom. Gos. 
41(1908)1127). 

Dio bokannton Vorfahron beachf oibon kelno an dor Amlnogruppo aubstitulor ton 3*Amlno-4-arytpyrr olo, dio olno antlkonvulsivo 

Wirkung besltzon. Dio Subatituonlenvoriobilitttt dor bokannton Vorfuhron 1st atark olngoschrftnkt. 

Dio bokannton Antikonvulsiva bosltzon don Nachtoil von unorwOnschton Nobonwlrkungon (z.D. NouroloxtillBt). 



ZleldftrErflnriung 

Dio Ef findung hat das Ziol, eln Voi fahren zu ontwlckoln, daO ea gostaUot, N-substitulorte 3-Amlnopyrrolo mil In diosor StoHklosso 
bishor nicht bokannton phormokologischon Eigonschafton zugiinglich zu mnchon. 



Darlagung daa Wotent dor Erllndung 

A 'aibo dor Erflndung 1st dio Entwlcklung elnes Vorfahrons zur Horslollung von N-subsiilulorlon 3-Amlnopyrrolon mit bishor In 
die: ir Stoffklasse nicht bokannton pharmakologischcn Eigonschafton, Insbosondoro mit ontikonvulsivor odor analgotischor 
Wirkung. Da boi wird ongostrobt, goringoi o Nobonwlrkungon, z.B. olno gorlngoro Noui otoxizitttt, zu orroichon ala bol don dorzoilig 
iiblichon Antikonvulsiva. 

ErfihdungsgomaQ, wlrll dioso Aufgabo dadurch golds! daft N-substituiorlo 3-Aminopyrrolo dor ollgomoinon Formol I, 



R 5 NR 5 R 4 




in dor 

R 1 fvir Wnssorstolf, oin unsubstituiortos odor substituiortos Alkyl, oin unsubstituiortos odor substituiortos Cycloalkyl, Aralkyl, 
oinon unsubstitulerten odor substitution Aryl- odor Hotarylrost, otn Acyl, Alkoxycerbonyl, oin N un-, N-niono- odor N,N- 
disubsiituiortes Aminocarbonyl odor oin Aminothiocarbonyl, 

R 1 fur Wassorstoff, Foimyl, Acyl, Oxycorbonyl, Alkoxycarbonyl, Aryloxycarbonyl, ein Nun*, N-mono odor N,N-disubstituiortos 
Aminocarbonyl odor Aminothiocarbonyl, oinon unsubstiluiorton odor substituiorton Aryl- odor Hotorylrost, oino Cyano- odor 
Nitrogruppe, 

R 3 lur Wassorstoff, substituiortos odor unsubstituiortos Alkyl, Cycloalkyl, Aralkyl, oinon unsubstiluiorton odor substituiorton 
Aryl* odor Hotarylrost 

R* gloich odor verschiodon von R* fur substituiortos odor unsubstituiortos Alkyl, Cycloalkyl, Aralkyl, oinon unsubstiluieilon odor 
substituiorton Aryl- oder Hotarylrost odor R 3 und R 4 zusammen fiir eino Alkylbrucko, dio auch Sa uorstolf, Schwofol odor Stlckstoff 
als Ringotqmo entholton kann, 

R 5 fur oinon unsubstiluiorton odor substituiorton Aryl- odor Hotarylrost 

odor R* und R* zusammen ftir oino AlkylbrQcko und R* fOr Wassor6toff, oinon Alkyl odor Arylrost odor oin Halogen stoht, 
hergestollt wordon durch Umsetzung olnos Enamins dor allgomeinon Formol II, 

R» 

R'N-C-CH-R* ^ " 

CHjR' 

mit dor fiir R\ R 2 , R s und R a boziehungswoiso R 4 /R e erklflrten Bodeutung 
mit oinem Iminiumsolz dor allgemelnen Formol III 

Y 3 -(j:-N*R 5 R 4 V "I 
Y 4 

mit dor fur R 3 und R 4 beziohungsweiso R 3 /R 4 erklSrton Bodoulung und in dor Y 3 und Y 4 oteich odor vor schio don Abgongsgruppon, 
wio boispiolswoise Chlor, Aminogruppen, Alkylmorcapto-, Trifloxy- oder Alkoxygruppen, und Y" oin Saurerostanion, 
boispiolsweiso oin Halogonid, oin Sulfonat, ein Sulfal odor ein Triflat, darstoilon, und gogobononfalls mit einor Base, 
beispiolsweise oinem Amin, oinem Alkali- oder Erdalkalihydroxid odor -hydrid, oinom Alkalicarbonat oder oinem Motallamid 
umgesetzt werden. 

Dio or HndungsgomaBon Verbindungen sind bis auf den 4 (p-Chlorphonyl)-3-morpholinopyrrol-2-carbonsaurcmothylestor, den 
3-Morpholtno-4-phenylpyrrol-2-carbons3uromethylostor und -ethylester. don 3-Morpholino-4-lptolyl)-pyrrol-2- 
carbonsauremethyl und -othyloster sowie den 4-(p-Anisyl)*3morpholinopyrrol-2-CBrbons5i*remethylostor neu. Die 
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orlimlumugoniBBon Vorblndungen tolgon Im Tost In vorschlodononKrampfmodellon olno hohe antlkonvuUlve Wlrkung, 
zoichnon slch durch gerlngo ToxliitM und vor ollom olnen woscntllch hfihoron protoktlven Indox ous.ala dot zolt bokannto 
hondolaQbllcho Antlkonvulslvo. Die antlkonvulslvo Wlr kung lal Oberraschond, da blsher gonor ell boi 37Vmlnopyrrolon koine 
solcho Wiikung beachrloben iat. Die neuen Wirkaloffo kdnnon In bokanntor Wolso In dio Gblichon For muliorungon fabor fuhr t 
woi don, wlo bolsplolawalse Tablotlen, Kopaoln, Drageoi, Granulate odor L6aungen untor Vorwondung Inor tor, nlcht-toxlschor 
pharmoioulischgoolgnotorTrfigoraloffoodorLdtungsmlUol. 

Enemlne dor allgomolnon Formol II lesson slch In bokenntor Wolee aus antsprechonden Corbonvlvorblndungon und Atnlnon 

horstollon. 

Die Erlinriung soil nochstohend an olnlgen AuatOhrungabolsplolon orlttutort wordon. 



Ausfflhrungsbolsplole 
BolsploH 

Synthase von N-aubatltulorten 3-Amlnopyirolon dor allgomolnen Formal I 

Dio nach don vorschlodonen Varlanlon horgostelHon N-subatlluloi ton 3Amlnopyrrolo dor allgomolnon Formol I alnd In Tabollo 1 
zusammongostollt. 

Eino Mischung von lOmmol Enamln dor allgomolnon Foimol II, 12mmol Iminlumsali dor Bllgumoinon Formol III mit 
Y J =» Y 4 » Y « CI und 20 ml Molhylonchlorld wlrd 2 Stundon untor ROcklluB or hltzt. Dann wordon 4 ml Trlothylamln zugogobon. 
Nach nochmoligam 2st0ndigom Erhltion unlor ROckfluB wlrd die orkolloto Mischung auf Els gogosson. Dns Endprodukt wlrd 
abgosougt und umkrtstaltisiort. 

E^Mischung von lOmmol Enamln dor allgomolnon Formol ll # 12mmol Iminiumsolz dor allgomolnon Formol III 
(Y 1 - Elhvlmorcepto^Y 1 - Methylmercapto und Y" » Methusoltot). :5ml Acotonlw.i und 4ml 1,8 Dloiablcyclo|5.4 ..O^undocan 
wird 5 Stundon untor RUckflua erhitit Nach dem AbkOhlon wlrd dio L6sung auf das halbe Volumon olngoongt und mil wonig 
Wossor vorsotzt. Das 3-Amlnopyrrol dor allgomolnon Foimol I wlrd abgosou 0 t, mil Mwob Wossor gowaschon und umkristollisiort. 

EinoTdaung von lOmmol Enamln der allgomoinon Kormol II, lOmmol Iminiumsolz dor ollgomoinon Formol III mit 
Y J = MorpholinoundY 4 ~ ClundY" - Chloridtn10mlAcotonitillwlrd3 StutulonuntorRucklluBorhim. Nach Zugabooincr aus 
0 5o Natrium und 6ml Ethanol horgostollton NalriumalkoholoHttsung wird noch 10 Minuton untor ROcklluB erhitzt. Die 
abgokuhlle Rooktionsmischung wird auf Eis gogosson, und noulrollsior t. Dns Endprodukt wird abgosaugt und umkristollisiort. 

Tobolle 1 : Dio noch don verschiodenon Voriunton horgostollton 3-Aminop/r rolo dor allgcmoinon Formol I 



Ud. 


R 1 




n' R* 


n* 


R 1 


Schmp. 


Autb./ 
Veriante 


Nr. 












•c 


% 


10 


M 


CO,CH, 


CM, CM, 


C»M» 


M 


136-137 
(Methanol) 


38/0 


1*2 


M 


CO,CH) 


(CMjhOiCM,), 


c»m 


H 


179-181 
(Methanol) 


47/A 


1-3 


H 


CO-CM, 


ICH,)« 




H 


61 


45/A 
34/C 


1-4 


CM) 


CO,CM, 


(ciw-oicn,), 


C|li» 


H 


6C-8B 
(Moihanot) 


1-5 


CHjCO|CM|CH| 


CO,CH, 


(CM^hOfCMih 




M 


97-98 
(Mothanol) 


32/A 


t-6 


H 


CO,CH, 


(CH-I-OICM,), 


4.CIC.H4 


tl 


(92-193 


41/C 








(Methanol) 




1-7 


H 


COCH> 


(CM-MNCH,), 


4CtC»H« 


M 


172-173 


29/0 








(Mathanoi) 




IB 


H 


COjCH,CH, 


H C»ll» 




(CH 3 ), 


192-194 
(Ethnnot) 


26/0 


1-9 


M 


CHO 


(CM^OICM,), 


4-CIC*H # 


M 


208-210 


29/A 






(Mothanol) 


/A 


1-10 


M 


CO-CH, 


(CM,CH,|,NC0fuf.2v( 


4-CIC»H, 


M 


234-236 
(Acetonitril) 



Belsplel2 

Bestlmmung das SchuUes gegen den maxlmalon Eloktrokrampf (MEK) 

Durch olektrischo Reizung dor Vorderpfoton mit oinom TUR-Rolzslromgorat, Typ RS 12 (Impulsfrequonz 35Hz, Impulsbf eito 
20ms, TastvorhSltnis 1:1, Gruppendauer zwischon 400 und 600ms, Slromstfirke dor Rcchtockimpulso 50mA) wird boi Mfluson 
mit oinom Gewichl von 18-22g KM ein Strcckkrampf dor Hinloroxtromitflton ousgclost. 
Antikonvursiva schfltzen die Ticre vor dom maxtmalen Efektrokrampf. 
Ergebnisse: 

Verbindung 1*6: boi i.p.-Gabe; E 0 w = 3,9 10~ 5 mol/kg 

bei p.o.-Gabo: E 0 » 0 4,5 • 10" 8 mol/kg 
Verbindung 1*3: bei i.p.-Gabe: 5 • 10"*mol/kg: 70% 
Vorgteichswerto: .Carbamazepin": Boii.p.-Gabo: L Di0 = 4,3 • 10"*mol/kg 
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Rolsplol3 

BottlmmunQdtrWIrkunolwpentfttraioHnduilwtonKtftnipf 

Ourch Intravenftse tnjoktlon la der Schwomvono von Metison (18-22g KM) tritt soforl oln Slotkkr bmpt dor Hlnloroxiromitttton 
euf. Dlo UntordrOckung diosoa KrampfbiUios gill els Kritorlum IQr elnon anlikonvulslvon Effokt dor goprOfton Substnmon. 
Ergobnlsso: 

Vorbindung 16: bol l.p.-Oebe: E ow - 4,5 • 10** mol/kg 
bel p. o.-Gabo: E 0 w to 1.6 • 10 4 mol/kg 

BolspIel4 

Bostlmiming derKrampfichwelle 

Ourch Infusion von tOOmg/kg Pontolrozol 

(Infusionsgoschwlndlgkoit von 36ml/h) Ober dio Schwnnivono noien als orstos klonlsche Krttmpfo (myoclonlscho Zuckungon) 
boi Mftusen (18-22g KM) auf. Dio Voflflngorung dor Infuslonsdauor (In s) bis mm Auluolon dor Krfimpfo im Vorglolch iu 
Konlrotltioron gilt ola Erhohung dor Pontolrojolkrampfschwello und aomit ale antlkonvulslvor Effokt dor goprilflon Substamon. 
Ergobnlsso; 

Voiblndung 1-5: I. p. bol 5 * 10 * 4 mol/kg: 20,4% Erhbhung dor Krompfschwollo 
Vorbindung 1-4: I. p. bol 5 MO 'mol/kg: 19.4% Erhohung 

BoUpletS 

BoatlmmungderorlontlerondonletalonDoils A * > (1! mwc.,,^ 

Mauso (18-22 g KM) orhollon dio iu prufondon Subslonton In Dosiorungon von 5 - 10 \ 10' uml 5 • 10 mol/kg I A. 24 Shmd on 
post opplicatlonem wird dio lotalit&t dor Tioro boslimmt. 
Ergobnlsso; 

Vorbindung 1-8: oLD grttBor els 5- 10 "'mol/kg 

BelsplelS 

Bosllmmung dor analgatUchonWIrkungmltdom Hot Plato Tost ... ,. 

Mauso(18-22gKM)wordon30minnochGnbodorToslsubstanzonawldiof(oiiploUo(hotplato)vo Cgosom, unci os wird (ho 
Roaktionsiclt auf dioson thormlschon Schmorzrolx boslimmt. Elno Vor Iflngorung dor Ronktionszoil von substanibohondolton 
Tioron Im Vorglolch zu Kontr olltioron wird ols onotgotischor Effokt gowortot. 
Ergobnlsso: 

Vorbindung 1-2: p. o. bol 10 _, mol/kg: 90% Hommung (30min p. a.) 

Vorglolchsworl: 

Analgin 55% Hommung 

Boliplel7 

Bettlmmung dor analgetlschonWIrkungmUdomEsslgtauro.wrlthlng Tost 

Durch I p. Oabo von 0,6%lgor Essigsburo wordon bol Mftusen (1 8-22 g KM) Douchdockonkrfimpfo (wn.hings) otisgolost. Als Mais 
fur dio Wirkstflrko oinor Substanz diont dio RoduMion dor Zahl dor writhing-Roaktionon bohondollor Tk '0 im Vorgloich zur 
Kontrollgruppo. Nobon onalgotisch wirksomon Vorbindungon sonkon ouch vorschiodono ZNSwirksamo Vorbinclungon dio 
wrilhlngs. 

Ergobnlsso: 

Vorbindung 1-2: p.o.boi lO^mol/kg 7 t,3% Hommung 
Vorgleichswort: 

Anolgin: p. o. bol 10" 4 mol/kg 50% Hommung 

BolsplelB 

BostlmmungderNeurotoxIzltltmitdomDrohstabmodoll 

Trainiorto Mauso (18-22g KM) wordon nach Subslanzapplikalion fQr 1 min nuf don Drehstab (5 Umdrohungon/min) gosotn. Als 
Mafl f Or oino Substanzwirkung gilt das vorzoitigo Horuntor f allon vom Drchstub. Dor protoktivo Indox orgibt sich ols Guoliunl von 
TD M /ED W MEK. 

Ergobnis: 

Vorbindung I-6: TO w =» 1,4 - 10* J mol/kg; protoktiver Indox ~ 36 
Vorgleichswort: 

Carbamazapin: TD W 2,2 * 10" 4 mol/kg 
Protoklivor Index » 5,1 

8elsplel9 

Appllxotlonsformen 

Fur die Applikation wordon untor andorom folgondo Rozeptur en vorgoschlagon: 
Kapsoln 

3-Aminopyrrol der allgomeinen Formol I wird in dor orfordorlichen Mongo in Polyothy longlykol suspondiort und in om^ 
Gelatinemischung der Zusammensotzung 

Gelatine 1 Gowichtstoil 

Glycerol 5Gowichtsteilo 

Waisyr 2 Gowichtstoil 
oingearbeitet. 
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Kapaotn 

E» wlrd elno MUchung mil folgondon Bastendiellon horgoilolU: 

Lactoso 6 Qowlcht&toilo 

Kartoffolslfiiko BGowlchtatoIlo 
Maonesiumstoarat 1 Gowlchieloll 
DiesomOemlach wlrd dlo ontaprochendo Mongo dor Subataru dor ollgomolnon Formol I lugeaom. 

Ole vorgenanmen Bolsplelo sollon dlo Erlindung nihor oilftutem, ohno aio olimisciwfl nkon. Ei slnd woitoro Zuboroitungon nla 
Oragoos, Tablolton, Lutschbonbons, Granulat, Pulvor, w5Grlgo Suspension, Sirup imd dorglolchon mfigllch. 



